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33. Propond by G. E- VHITE, Trafalgar, Lndiau. 

Show that, ever) algebraic equation ot the nth degree, h being greater than 
two, wliich iscuinpleie iii its terms may be iriinsformed into an infinite number of 
equal ions wliicli want llieir seconu term. 

Solntion by th* PBOPOSIIB. 

It is shown iii treatises ou Higher Algebra that an equation may be 
changed into another equation of the same degree, but which wants its second 
term. Now let ,r'' + m.7;"-^4-n.t''^^+ . . . . +/>,t''+^./-+r"=0 represent this first 
derived equation, and let 

(.z"-' + a«"-^ + fo''-8+c*"-*+ +/c2+j7.» + A)(,r— a)=0 represent it as 

factored. Equating coefBcienls, we have 

m=-a°+b.. ..(1) 
7i = —ah+c- ■ ■ (2) 



p=-af+g....(n-3) 
q=—ag-\-h. ■ ■ .(«— 2) 
r=—ah. . . .(«— 1). 
Now it is easily seen that we can derive without difficulty an equation 
in h by eliminating a from (?i— 1) and ff from (a— 2) and / from (n— 3), etc 

Moreover, since A= , the derived equation in A will contain its secomi 

term. 

Now, hy the method by which we derived the first equation, we may 
derive from the equation in A another equation of the same degree wantitig its 
second term. From this second derived equation we may derive a third, etc. 
Hence by continuing the process it is possible to derive an infinite number of 
such equations. Moreover, the first derived equation may be considered as 
derived from preceding equations; hence we may find an infinite numl>er of 
preceding equations of the same form. By every transformation we change 
the value of tho constant term; hence, it is possible that it may take the value 
zero in one of the derived equations, thus enabling us to find, at least, one 
root of the equation. Consider the cubic equation, and let a;'+g.v+'r repre- 
.sent iis first derived equation, then, x* —^q*x— ^^q* —^r* —0 will represent its 
second derived equation Now, if ^ be negative and it ?' = }?'*, as in the 
particular case «*— 6,t+4— 0, the second derived equation reduces to the form 

«°- j?*a~0. Whence, .7;=0, =*= —^g- ?» from which we easily find the roots 

of the firstderived to be .= - "^l, 3(l±v£3)r ^^^SJl-^ 

q 2q ' 2q 

It should be observed that all cubic equations that can be so resolved 
belong to the irreducible case. 

A\fa solved by H. C. WMtaktr. 



